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(54) METHOD FOR FABRICATING METAL GATE MOSFET DEVICE 

(57) Abstract: 

PURPOSE: A method for fabricating a metal gate MOSFET device is 
provided to form an ultra shallow junction by using a selective epitaxial so 
growth process. 



CONSTITUTION: A field oxide layer(31) is formed on a silicon substrate 
(30). A thermal oxide layer is grown on the silicon substrate(30). A 
polysilicon layer is deposited on the thermal oxide layer and the field « 
oxide layer(31). A hard mask layer is deposited on the polysilicon 
layer. A mask pattern is formed by patterning the hard mask. A 
sacrificial gate is formed on the silicon substrate(30) by performing an 
etching process. A spacer(41) is formed on a sidewail of the sacrificial 

gate. Th first silicon epitaxial !ayer(42) is grown on a source/drain formation region. An elevated source/drain region(43) is 
formed on the silicon substrate(30) of the sacrificial gate. The first interlayer dielectric(44) is formed on the whole surface. 
The first interlayer dielectric(44) is planarized and the sacrificial gate is exposed. A groove is formed by etching the exposed 
sacrificial gate. A gate insulating layer(46) and a metal layer(47) are formed on thereon. A metal gate(50) is formed within 
the groove by polishing the metal layer(47) and the gate insulating layer(46). The second silicon epitaxial layer(51) is grown 
on the first silicon epitaxial layer(42). 
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SL S ^i?° ha SOrSKM 3^ TilOiee **#§Kr EM; #71 BHfiS15 OilE# #011 ±S?ffl|£ MZM 
215 CHlalSm «#or= Bail SStfHDI oi^oiso. 
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3E-2(md band-sap)M $ISS|^ 2t5 ^S- 3^5 Afg2t£Sai NMOS a PNOS 220iA| SAIM 

Afg|J 4j 21= 31) 7H0ISSAJ 3g?f 4 2iQ. CH7IAI, S*^ 2tO| gEI52| DIE 3E-2I0I ol&ol- 
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2| EgJOl S?EI5 g^SOl 2ia 
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M2| #¥tN ltH2f«g 0|?01S SAC H30|e|-<2l)g «jgAI?|^ ggOl «l9Q2!a. 

□SCJ, #71 SAC HEJOJSra Sgg, 6!I3£S. 7J0IM2I £J2f ggllf §&2|2| CNP SgtN 
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9§ss Sjtfaa 3521 *g 32? #011 ±mo\ms at thoiem ag§^ 9»; #71 n 
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35 Oiltt|#OI iss BBW. 4^1 g^Bf, ?iO|g flaq- 3! ^IS^SSSfs SOISKJl TIOIMg 
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£ 3a LHXI £ 3f= B SS2| ^jAlOflOil CO-g 7)1 OIM 2^55 i^°| 2| 
5§S EraSOID. 
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3 *M 0IS5SS SSS ES9Q. 01CHAI. ^71 §3^32^(33) ES 
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Ofl 2|*| A) #71 BEirS5«31)0| 21*1 &ga #71 6135 7I9(30)2| iAT- g9?0| #tT 

g^9|(32)2f S3^359V(33)2| g* OI^CHS 7f OIM (40)1 SStJO. 333UA1. # 

5 ^f'x ^J^L^S ^2r SOI. «352| ^BJg Of ill S! a S§ (Selective Epitaxial Brotth : 01 
SK SEfi) ig£S #71 6135 715(30)2| i2^/Ecja 22! #011 16135 Min#(42)# 1.500 
^li^^SSi^?^ 3112 ' OICH Al, OISSS 5gg 4=*!*K)1 S« 7flOIM(40) Sf^2| #71 ^35 
715 ^BOll S3M0I3E ±S.±/BH21 S2j(43)# «S«!D. 

OI^IAJ. #71 SE6 «SS LPCVD ES UHV(Ultra High Vacun)CVO a^s 0IS3KJ1 ^t83HB. #71 LPCVO 
0IS9 SEQ «g2| 3^015 sin 9$J2| li 7 r ±S H30I 7ri£ ArS?r3 ! ^ sSm S S2| 
DCS S*T 7^SAJ A>8sK11, garSf^S ^~^*l Torr. 333. SE7I- 750-1.000X <S 

912! Sg *!Sh3. #71 UHVCVO a^g 0IS9 SE8 5g2| 2°0II5 SIA S CI- 7hiS §*T 

2t-f.4! .^tf S*T 2?qOI ^nTorr. 333. SE7^ 400- 800-c <S9\2! SS 22®k «*JO. E 
ft. #71 LPCVO g,^g 0l§*t SE6Sg2| 1°, 800*C 0I#2| g£, U^^7H^. 800-1.000X21 g£ 
011AJ 1~3B S9 4=i BflO|3(Bake)g ^AISHfl. S^T 7^0fl 6eH, 7hig *7rS £3 a7foK)l 6135 
Mgf (foi-Si) CH^Ofl 61357JSD1& 0||in#(Bpi-Si6e)g g#AI7l^ 21 E 7 r §olO. 7IQ7K #71 V 
^gg 01 §^ SE6 SgAI0H5 PH, E= AsH, 7r±l ArsoHM a-AI^(ln-situ) 51a a^sS. 3! 
6135 OH D #(42)0| Al 2| «BJ 73tM a^AjaQ. 0|ID. #71 PH. E5 AsH, 7ri2| SSS ^isj scca 
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lii'o^L^JJn^-F ■s«ot<31» mm $a ?fS£s s§§i= gei^ oom#oi ais si 

W*StM. S. 3d0fl SEAIS fcN21- WO!, 271 glfs 20i 4,000~6,OOOA *111#Z.^S5K44)g S 

s§ saw*. 271 ais^gg^(44)g geswua §aim 27i a« 7floiM(40)g ^muko: 

jg^gM 7flO|M71 S2S 3(45)g SSSJ- 27| S2fg°| 531 [OSJ-AI 33if «=ffl£ jsnie 

Qg§S, £ 3f0fl EAIS ttt2* 1J0L 291 7S1££I5 010^(42)01 iSS QIDW. 271 34SK47) S! 

^t.SK^li *astO| 271 EISEiS Oil ill #(42) 20113 400- 700 A 5=111 £ H2ga5 Oflm^Tf » 
2SA|7|£ 210)1 2ISIA1 711 01 e a^S 4A>g S»2SJO. 0|HH, 271 H2ga5 0»3*(51)# 291 

°ZJ2f & Slig^Ofl °!01Ai. ±a±/a«3 S2J(43)g §28171 2, 711£ia a 

(42)g *J2AJ?I5? 201 2ISIAJ, OH^ S0I8W aEIBDOIElE *a^/ka3 SSS(43)g t§2*r 4= 

271 « 1*2.^3^(44) 201 J92S2tS9eK52)g S*f*i- * 271 ialSffiHiS ?*i « 

Olffl, 271 2SjS(53) 231 9)*f AWAI. 271 ElgaS 0flID#(42) S M2£Ei5 0HD#(51)OI »2 
SSi^ S§!5(53)21 S2AI. 7001^(50)71 iS£|Al ^TmSoT. B STS2I as»al 

il%II'#3lliTal% a s!D. SAC 5§1 S0I$CT -* J ^ - - a ^- A" I 
4 2.^01 sE«f, sac miacHs,^ asaois sac sss soisitk ajl» fe 

7IEf. g 3 £.7JM ^1 > S^A^ S^IOIIAJ OSSF7D a 2*1-01 gAJIJ 4 2iO. 

l^H,]- BStf»SrtlI S|«| t.>3S ^EI5 7I52J iA>«2 32) 208 ±H0|A1£ ®% 7S0IM 
S «2ohr Ef/fl; 

IS . mi ~ S * 21 412,5 7,521 ss 395 ^ ^§ -wis saisEie on «2 

v£™££M££%9i^&£& mm ojeiSi -° 391 0)0,1 iS s - ss 0IS - 

27i sufg 2011 a^#^^a^s^g g*fo^ 37a; 

271 a 45 TflOie^H icgS ffl^Al, 271 aiSZfSSsm 30FS^ 3711; 

271 tga 7i0ieg flTISKM 7I0IM7F S2g S^lg ^S8^ 5g §28F= 371; 

83 i§lg^s^p^^? s 7I0IM S9Sts assa - ° 7i s°" meas^- 27i tioim « 3ef 

JoIbB^SSSiS'B!? 10 BW ' ° 71 7|01 - §se -' s Sl'SZraastS 90f*KN 3*Sf 

f 71 ^'^^ Mfflg ^ ig5i|g 12^£1= 01lia#§ ggSfe 3711g St»KM OI^CHXl^ 21 
%=&t 2. M\WH SiCHAi. 271 311 3 HI 2*! El 5 OlllgS, LPCVD 1^ UHV(Ultra High Vacuum )CV0 
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£h^H 01 Oil El ^^f— 2S# ofe 71I0IM 2^3 

S^tf 3. 51 2 2JOIAJ, #71 LPCVD gW§ Olgti- Oflffl^g «S S§?, 

slm H= 3h£§ ?il£IOi H&GiH. ^ seem §22J DCS S HCl g*r 7F±£A| AH§ 

oKB, gsf^s ^->«h Torr, 3EIH, SE^ 750~1,00Qr SS|?J 2# §9 

<5f~ «0|E 2^3 

S 1 ?^ 4. El 2 <m 21CHAI, LPCVD g-^s OISSJ 3^3 Oflllliqg Sgg, 

800-1,000X21 SSEOflAd 1~3g §2!" £± HOI 3 (Bake) M £SA|Se 2# §FS 2* Wm 2 

±3 £»2J H£gg. 

5. 51 3 *N>il SiCHAJ. LPCVD OlStf aejsj Ojnjeja 

£33 OilIP#(Epi-Si) CH£!0fl ^EJS^aQfe 0{|in^(Epi-Si68)e g§£12^, OeH, ?t±m S7»K)I 4 

2g ^gs^ Tfloi^ 2^3 ±7}°i H2»s. 

6. fli i tw aoiAj, 4^1 wevo oist!- oniii«ig g§ sia a ci r 

7i^M 7h±SAj M§oHl, °rqOI ^raTorr, 33 12, 40Q~800*C g^2l S§ £2si 

tSSfe 2# ^325 *e TflOlM 2±3 £#21 

s^tf 7. a 2 %m schaj, #71 aiita^ ohidas **g^i 2^ oaineja «§ai, 

PH. 2= AsH. 7h*§ AhSSHDI 2!-Aj^(in-sltu) 2Sg tSShS 21 ot= 2^ TflOIM 2^3 

±W2J 

8. 7 *! m 2-lOiAI, £91 £S§, PH. 2= AsH. 7h£2| seem §E£ ShOI, 3 

§2s ixio^io^sas oe as ^gss m= 2^3 aizsgfs. 

9. n 1 «HH 2JCHAL 4^1 J31 1*135 WIDftS 1,500- 3,000 A ^DflS 2^ 
ol~ Til 01 M 2^3 ^7}2J «5ga. 
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